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(57)Abstract: 

PURPOSE; To increase the yield of production and to improve reliability by forming a 
plating film having a uniform film thickness while preventing the adhesion of the 
bubbles generate at the time of applying an electroless plating on a semiconductor 
substrate to the plating film forming region of the semiconductor substrate 
CONSTITUTION: An electroless plating liquid 2 is stored in a hermetically closed 
plating cell 1 and a space 10 above the plating liquid 2 is connected via a discharge port 
1 1 to a vacuum pump 5 and is held in a reduced pressure state. A reduction reaction 
arises and the plating film is formed in the plating film forming region if the surface of 
the barrier metal m the plating film forming region of the semiconductor substrate 3 
mounted to a jig 4 comes into contact with the electroless plating liquid 2 The bubbles 
of the hydrogen generated by the reduction reaction at this time are easily desorbed bv 
an air pressure difference. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l .This document has been translated by computer. So the translation may not reflect the original precisely 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the nonelectrolytic plating equipment which puts the metal of desired 
™c™ess on a semi-conductor substrate about nonelectrolytic plating equipment. 

[Description of the Prior Art] As conventional nonelectrolytic plating equipment is shown in the sectional view of drawing 3 (a) 
in the non-electrolyzed gilding liquid 2 stored in the plating tub 1 It has the structure (the condition of having stoodlhW" " 
perpendicularly by a diagram is shown) where the semi-conductor substrate 3 attached in the fixture 4 by the vacuum adsorption 
from the suction opening 13 is immersed. The rear lace and side lace of the semi-conductor substrate 3 As shown in the expanded 
secuonal view of drawing 3 (b), ,t is completely covered in the crevice of a fixture 4 so that the unnecessary gilding film mav not 
be formed, and non-electrolyzed gilding liquid 2 is not touched. 

[0003] The barrier metal 34 which consists of two-layer film of Au(gold) and Ti (titanium) is put, and the photoresist film 3 1 bv 
which patterning was earned out to the configuration of a request on it is formed in the front lace of this semi-conductor substrate 
3 In the case of mis example, Au is exposed here, and non-electrolyzed gilding liquid 2 and a reduction reaction are triggered in 
it, and it is making the gilding film 32 form in it to a plating film formation field at opening of the photoresist film 3 1 i e a 
plating film formation field. 
[0004] 

[Problem(s) to be Solved by the Invention] In this conventional noneleclrolytic plating equipment, as the air bubbles 33 of 
hydrogen generated m large quantities on the front lace of the barrier metal 34 of a plating film formation field by the reduction 
reaction are shown in Uie expanded sectional view of the semi-conductor substrate 3 of drawing 3 (c), respectively all do not 
secede from a plating film formation field, but that part will remain, adhered to a front fcce 

[0005] And these air bubbles 33 that remained had the lault of imitating the abnormalities in plating of making the plating 
thickness of the plating film 32 which grew up to be a plating film formation field run short partially etc., commg, reducing the 
manufacture yield of a semiconductor device, and reducing that dependability. 

[Means for Solving the Problem] In case the nonelectrolytic plating equipment of this invention forms the plating film in said 
substrate front lace by the reduction reaction of a semi-conductor substrate and nonelectrolytic plating liquid, it seals a plating 
processing layer, changes nonelectrolytic plating liquid absentminded Mabe into a reduced pressure condition and has the 
[WwT g 11 SCCedmg fr0m 010 hydrogen S eiierated ^ the reduction reaction on said substrate front lace easily. 

[Example] Next, this invention is explained with reference to a drawing. Drawing^ is the sectional view of the example 1 of this 



[0008] The plating layer 1 has sealing structure, the non-electrolyzed gilding liquid 2 stored into it circulates through the inside of 
the plating layer 1 with the circulating pump 6, and the vacuum pump 5 changes the space 10 of the plating layer 1 into the 
reduced ^pressure condition through the exhaust port 11 with the vacuum pump 5. This reduced pressure is possible to SOTorr 
extent at relation with the vacuum adsorptive pressure force for fixing a semi-conductor subslrate. Moreover into this 
non-electrolyzed gilding liquid 2, the semi-conductor substrate 3 turns a plating film formation field to the fixture 4 which it had 
in the plating layer 1 up, and is attached. 

[0009] The attachment and detachment to the fixture 4 of the semi-conductor substrate 3 open the back bulb 9 made to suspend a 
cjrculatmg pump 6 first^ if they collect non-electrolyzed gilding liquid 2 on the liquid recovery tank 8 and are completed 7eywiil 
ner form it £ T *? T f? 8 1 * ***** ° f ^ -posed from platingfiquTd S mTy 

hSS? 3 13 ? * PiUS baSi,aHS ° SSiS ° CCipital,S ° f ** pktin S ^ 1 here > ™ d structure which Z 

SSrtTT SerV f e I aS 3 Perf0miS VaCUUm SUCti0n thr0Ugh fte suction 13 * consideration of the configuration 

mn.mtf 53 sem ™<totor substrate 3 as usual as for others, and fixes the semi-conductor substrate 3 
[0010] Then, non-electrolyzed gilding liquid 2 is supplied in the plating layer 1 from the liquid supply opening 12, the liquid 

2£f ^ Tff' ^ S T Iy iS C ° mpleted ' Ae liq " id ^ 7 ^ be stopped, a circulating pump 6 is 

operated, and non-electrolyzed gildmg liquid 2 is circulated. The photoresist film with which the barrier metal which consists of 

2£25 ^ ^ "5 'T™, ** "* Pattemin8 ° f ^ s ™-™«™«* ^strate 3 was carried out to S upper 

layer at the desired configuration is formed here, and, in the case of this example, Au has exposed opening of the photoresist fnrn 
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i.e., a plating film formation field. Therefore, when non-electrolyzed gilding liquid 2 and Au of this plating film formation field 

contact, a reduction reaction is triggered and the gilding film is formed in a plating film formation field. 

[0011] Since the upper space lOofthe non-electrolyzed gilding liquid 2 in the plating tub 1 is decompressed by the vacuum 

pump 5 in the process which forms the gilding film by this non-electrolyzed gilding, the air bubbles of hydrogen generated to Hie 

plating film formation field by the reduction reaction in the case of plating break away and go up from a plating film formation 

field easily in it by the non-electrolyzed gilding liquid 2 through which it circulates, upper space 10, and the atmospheric-pressure 

difference. 

[00 12] Therefore, the lack of thickness of the plating film by air bubbles can be lost, the uniform plating film of thickness can le 
formed m a plating film formation field, the manufacture yield can be raised, and dependability can be raised. 
[0013] Drawing 2 is the sectional view of the example 2 of this invention. In this example, non-electrolytic copper plating is used 
as plating liquid which generates the air bubbles of hydrogen. Non-electrolytic copper plating liquid 22 is stored in the sealed 
plating tub 1, and it is immersed in the semi-conductor substrate 3 attached in the fixture 4 into this non-electrolytic copper 
plating hquid 22. A fixture 4 moves to the circumference of a revolving shaft 14 free, installs the semi-conductor substrate 3 in a 
crevice as usual, and has structure fixed by vacuum suction. Therefore, it also makes it possible to stand the plating side of the 
semi-conductor substrate 3 perpendicularly. Moreover, if the barrier film and a resist pattern are formed in the surface layer and 
the semi-conductor substrate 3 touches non-electrolytic copper plating liquid 22, it will trigger a reduction reaction, and the 
copper-plating film is formed in a plating film formation field. 

[00 1 4] Here, it connects with the vacuum pump 5 through the exhaust port 1 1, and changes the space 10 of the non- electrolytic 
copper plating liquid 22 upper part in the plating tub 1 into the reduced pressure condition of about 80 Torr extent Therefore 
from the plating side of the semi-conductor substrate 3, according to the atmospheric-pressure difference, it breaks away easily 
and the air bubbles of hydrogen generated by the reduction reaction go up. Therefore, the lack of thickness of the plating film by 
air bubbles can be lost, the uniform plating film of thickness can be formed in a plating film formation field, the manufacture yield 
can be raised, and dependability can be raised. 

[0015] Since the fixture 4 furnished with the semi-conductor substrate 3 is not being fixed to the plating layer according to this 
example, and the structure of equipment is simple and it is small, it has the effectiveness that maintenance and management 
become easy. 
[0016] 

[Effect of the Invention] As having explained above, can make space able to secede from the air bubbles produced from a barrier 
metal front face by changing the space of the plating liquid upper part in a plating tub into a reduced-pressure condition, it can 
prevent remaining to a plating film formation field, and the abnormalities in plating can prevent in the nonelectrolytic-plating 
approach of galvaniznig by the reduction reaction of the barrier metal and the plating liquid put on the semi-conductor substrate 
front face according to this invention, and a plating layer with uniform thickness can form. 
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